High dosing of α-tocopherol inhibits rat liver regeneration by modifying signal transducer and activator of transcription protein expression and its correlation with cell redox state and retinoid metabolism.
Lipid peroxidation (LP) promoted by partial hepatectomy (PH) is qualitatively distinct among subcellular fractions and temporally transient, probably being a necessary physiological event for rat liver regeneration. In fact, α-tocopherol (vitamin E [VE]) exerts adverse effects, partially inhibiting PH-induced rat liver regeneration and inducing decreased cyclin D1 expression. The phosphorylation of signal transducer and activator of transcription (STAT) factors 1 and 3 are involved in DNA synthesis and cyclin D1 expression after PH, which is stimulated by production of retinoic acid (RA). Hence, this study was aimed at addressing these events, and its association with cell redox state and oxidative stress, probably underlying VE effects on rat liver regeneration. PH-enhanced activation of STAT proteins, mainly as activated STAT-3, significantly change the cytoplasmic pool for STATs. The latter was associated to a more reduced cytoplasmic redox state and increased alcohol dehydrogenase (ADH)-mediated retinol oxidation to RA. Whereas α-tocopherol promoted minor changes in the parameters tested when administered to sham (control)-animals, pretreatment with VE blocked the PH-induced increase of reactive oxygen species (ROS), altering the pattern of STAT protein activation, blunting RA formation by decreased ADH activity, inducing higher liver caspase-3 activity and increasing tumor necrosis factor-α concentrations, while levels of interleukin-6 were decreased; altogether coinciding with disturbed PH-promoted changes on the liver redox state. In conclusion, altered activation and translocation of STAT-1 and -3 proteins and inhibited retinoid metabolism seem to be involved in the VE-induced inhibition of rat liver regeneration. Data suggest that a PH-induced increase of ROS could participate in the activation of STAT factors, retinoid metabolism and changes in the cell redox state during proliferation of liver cells.